UNCLASSIFIED
10273 490

Regroduced

'/l ',l */4"

ARMED SERVICES TECHNICAL INFORMATION AGENCY
ARLINGTON HALL STATION
ARLINGTON 12, VIRGINIA

®

UNCLASSIFIED




NOTICE: V¥nen government or other drawings, speci-
ficat!ons or other dats are used for azy purpoce
other thai, in conpnection with 4 definitely related
goverrment procurement operution, the U. 8.
Government theredy incurs no reeponeibility, nor any
obligation whetsocever; and the fact that the Govern-
ment may have formulated, furaished, or in any vay
supplied the said drawings, specifications, or other
data is not to be regarded by implication or other-
wise as ip any mancer licensing the holder or any
other person or corporation, or conveying aay rigots
or permisaion to manufacture, use or sell any
patented invertion that may in any vay be related
thereto.




Best
Available

Copy




. 273 435

A
¢ ASD TECHNICAL REPORT 61-526
%

l‘!

e
Y
h
S .
- VAPOR TOXICITY OF UDMH IN RATS AND DOGS
b= FROM SHORT EXPOSURES
* s Y
S
{
{
P MAURICE 1. WEEKS
ol GEORCE . MAXEY - $P4, US ARMY
: - MARY E. SICKS — MAJOR, CmiC
€ e EARLE A. CREENE
A
) _ U. S. ARMY CHEMICAL AND DEVELOPMENT LABORATORIES
. 2 ARMY CHEMICAL CENTER, MARYLAND

OCTOBER 1961 A S | i A

MIPR (33-616) 60-32 =

BIOMEDICAL LAZORATORY
AEROSPACE MEDICAL LABORATORY
AERONAUTICAL SYSTEMS DIVISION

AIR FORCE SYSTEMS COMMAND

UNITED STATES AIR FORCE

WRIGHT-PATTCRSOin AIR FORCE BASE, OHIO

MHR 29 1o
o7 (




NOTICES

When Government draw:ngs. specifications, or other data are used for any purpose other
than in connection with & definite'y related Government procurement cperation, the United States
Government thereby incuis ..v . c8ponsibility nor any obligation whatecever; and the fact that
the Government may have formulated, furnished, or in any way supplied the said drawings,
specifications, or other data, is not to be regarded by implic:ition or otherwise ae in any manner
licenaing the holder or any other person or corporation, or conveying any r.ghts or permission
to manufacture, use, or sell any patented invention that muy in any way be related thereto

Qualified requesters may obtain copies of this repert from the Armed Services Technical
Information Agen~y, (ASTIA;. Arlington Hall Station, Arlington 12, Visginia.

g

This report has been released to the Office of Technical Services, U. S. Department of Com-
merce, Washington 25, D. C., for sale to the general public.

)44

Copies cf WADD Technical Reports end Technical Notes should ror be returnad to the Wright
Air Development Divisiun unless returr. is rcquired hy security considerations, coutractual obliga-
tions, or notice on s specific document.




AND TECHNICAL REPORT 61526

VAPOR TOXICITY OF UDMH IN RATS AND DOGS
FROM SHORT EXPOSURES -

CLORGE ¢ MAXEY — sP 1S ARMY
ARY L NICKS - \IAJOR ClC
LAKLL NV GREEND

oS AR CHEAROCAL AND DINVELOPMENT LABORATORIES
ARMY CHEMICAL CLNTER. MARYLAND

OCTORLER 14]

CONTRACT MONITOR: KENNETH G BACK. PHD.
MIPR - 33616 - 6032
PROJECT N TIES
TASK N, TINGG

BIOMEDICAL LABORATORY
AEROSPACE MEDICAL LABORATORY
AFRONAUTICAL SYSTEN S OIVISICN

AIR FORCE SYSTEMS Cone:© o v

UNITED STATES AIR FORCY

WRICHT-PATTERSON AIR FORCE BASE. OHIO

Fhooe finn 02 - 17T L TV



FOREWORD

Investigations of the Inhalation toxicity of UDMH described he.cin
were conducted by Maurice H. Weeks, George C. Muxcy, Mary E. Sicks, and
Earle A. Greene of the Directorate of Medical Rescarch, U. 8. Army Chemi-
cal Rescarch and Development Laboratories, Army Chemical Center, Maryland.
They were performed under Ajr Force Project No. 7165, “Health Hazards of
Materials and Radiation,” Task No. 71838, "Evaluation and Control of Toxic
Chemical Materfals. The contract monitor was Dr. Kenneth C. Back, Toxic
Hazards Section, Physiology Branch, Biomedical Laboratory of the Aerospace
Medical Laboratory. The experimems were started on April 1960 and com-
pleted on May 1961, The publication of this report does not constitute approval
by the Air Force of the findings or conclusions contalued herein.
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ADBSTRACT

A study was made of the inhalation toxicity of UDME in animals
from single shost exposures.  Five- to sizty -minute exposure of dogs and
rats to high concentrations of UDMH produce toxic signs similar to those
seen at longer inhalation exposures.  No clinical abnormalities resulted
from these single shor!=term exposus es,

Dogs exposed to 50, 200, and 600 ppm of UDMH for single or multiple
60-, 15-, and 5-minute periods, respectively, showed no adverse physio-
logical effects.  These levels of UDME should serve as a basis from which
short-term exposure standards may b estimated for man
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VAFOR TOXICYTY OF UDMH IN RAT3 AND DOG3 FROM SHORT EXPOSURES

INTRODUCT TON

The use of 1,1-dimethylhydrazine (UDiH) aa 2 storable liquid fuel
in advanced type missile systems nas resu'lted in the need for additional
information on the health hazards from single, short exposures tu this
compound. 1t is indicated chat the conditions of expcsure wost likely
will involve large amounts of ugent in confined areac for cshort periods
of time,

The to. icology of UDMH shows it to be primarily o central ..ervous
systeam stimulant causing convulsion and death irrespective of tic route
of administration (3). Inhalation of its vapors may also cause respiratory
and gastrointeseias? feeiearian  anemfs. and lethargy (4,5).

A hygienic standard or naximal allowable concentration (MAC) of 0.5
ppw UDMH vapor his been recomended for industrial atmospheres (9). Thise
suggested AC estatlishes a value which should give adequate protection
during a normal eight-hour workday, five days a week, for the life of the
worker., However, brief exposures to much higher concentrations may occurx
in ewergency situations, and our knowledge of UDMH poisoning is insufficient
to predict adequately the levels of human tolerance from such exposure. The
erffects resulting from a few accidental exposures have been reported in the
literature, but circumstances in such situvations do not contribute to es-
tablishing well defined values for exposure times or for concentration
levels (o).

The purpose of our study was to obtain data on the inhalation toxicity
of UDMH in animal: from single, short exposures. Results from these con-
trolled cxperiments will help to establish more realistic shorr-term ex-
posure standards for UDMH and provide information on toxicology and public
health,

The present paper reports the effects of both single exposure of rats
and dogs and of repcated exposure of dogs to UDMH vapor. The experiments
with rats were designed to determine :the range of concentrations producing
vevere toxic effects from singie -, 15-, 3C-, and OC-minute exposure
periods. The objective of the cxperimants with dogs was to find the concen-
tration of UDMH causiiz m/nimal or no toxic signs at short exposure periods.

METHODS

A. Experimental Procedures

Exposures were carried out in a 37C-liiter dynamic flow gassing
che.ber operated at an airflow of 200 liters per minut-, UT'§i* was dispersed

*UDiH, -trade name Dimazine, was obtuined from Westvero Cl.7 - 30 il Yoo
Macuinery & Chewmical Corporation, New York, New York,
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into the exposure chamber as a vapor by passing oil-pumped nizrzger through

a dispergion bubbler containing the liquid agent. The bubbler was maintained
in a congtant temperature bath at 29°C in the 15-, 30-, and 60-minute studies
and at 50°C in the S-minute studies. Concentrations of UDMH were determined
from meagured air samples collected in bubblers comtaining dilute HCl so-
lution and analyzed by a Iuo3 titration method (1},

B. Toxicfty Studies with Rats

Young, male rats (100 to 120 gm) were exposeu ... groups of 10 to
various concen cation levels of UDMH for single 5-, 15-, 30-, and 6Q-minut2
periocds, Th ' were observed for toxic signs <:ving exposure and “ r seven
days after expuosure. All were weighed before exposure and survivers for
seven days thereafter and thelr growth rate compared with that of the zon-
trols. Histopathologic studies were conducted on groups of raty sacrificed
tamedinraly ol ane, - LUIL am v n L s il et iulk wY vassves wonedh
trations of UDMH. Deaths resulting from inhalations of UDMi{ were recorded
and the LCSO values for the exposure periods were computed by the method of
Bliss oy described by Finney [7).

A separate group of 20 male unexposed rats was observed for food
and water consumption and for spontaneous activity as measured by means of
voluntary rotary activity cages. Ten rats from this group were then exposed
to 1000 ppw of UDMH for 60 minutes. Blood was taken from the tail before
and after exposure and hematocrit and erythrocyte counts were determined.
Measurements of food and water consumption and of activity were continued
for three weeks after exposure and compared with the 10 control animals.

C. Toxicity studies with Dogs
1. 3ingle Exposures

slongrel dogs iu groups of three were exposed to various concen-
trations of UDMH vapor for sinjle 5-, 15-, and ¢O-minute periods., A modi-
fied 4OO-1iter chamber +.as used for these exposures. The dispersion, chamber
operation, and analysis of UDMH vapor were similar to that described previ-
oncly.

Lethai effects of UDMH at varfous concentration levels for each
exposure time were determined, and the LC50 values were estimated, Toxic
signs, weight changes, and deaths were recorded during a seven-day ohger-
vation period. During these experimen:s extraneous nolses ond movements were
xept to o winimum for tiree to five hcurs after the dogs nad bezr expused
llistoracaclogic studies were conducted on selected dogs from the vaziv.. -
posurer «* “ch were sacrificed immediately, 7, 1%, and 21 days =iies expcoure.

The response of animals to concentrations of UDMH approximsting
56, 25, ~nd .2.5 percent of the previously estimated LC50 values waa deter-
wined 1, groups of dogs exposed for single 5-, 15-, and 60-minute periods.




Fifteen minutcs after each exposure und at one hour and two hours there-
after, these dogs werc subjected to aujitory, visuel, und mild electrical
stimuli and observed for toxic sizns and for behavior.

In another series of experiments the reteation of inhaled UDMH
was determined in six anesthetized dogs* exposed by means ¢f an endo-
tracheal tube or an orouasal mask. Each animal was cxposed to o known
concentratficn for about one hour znd the percent retention of the inhaled
dose was determined., Respiratory volumes and rates were =~asured and EKGs
were recorded during the exposures.

Muiciple Exposures

Results obtaired from acute exnosures indicated tuat single
exposures to 50, CO, and 60C ppm of UDMH for petiods of 20, l;, and 5
minuteas, ~2_-~acft. RERUPR TP e ke v igles el e
Experiments to supporc these estimates were conduc'ed by exposing three
groups of four mixed breed dogs twice weekly (Monday and Thursday) for six
weeks to tiese couwentratinnsg ond cirposure tiwes,

All animals were observed for general health, choracteristic
behavioral signs, coordination, and reflex reactions {5) for two months
prior to and during exposure, Base line values were also obtaincd for red
and white blood cell, reticulocyte counts, hematocrit, nonprotein nitrogen,
giucose, bilirubin, and cholinescterase** levels. The clinical determinations
and physical examinations were made ac weekly intervals during the active
stages of expcsure.

Two dogs frow each group were trained to perform & conditioned
avoidance test ir a traumatic svoidance apparatus (7). In this tes¢ dogs
were trained to jump over a barrvier within five seconds after a conditioned
stimulus (flashing lignt and pulsating buzzer) was presented. Electric
shock, given through a grid floor, five seconds after the conditioned stimu-
lus was presented, was used to train the antmal. Each 3ession on the appa-
retus consisted of 20 jump trials. The dogs were considered trained when
they were able to complete five sessions (100 trials) given over a five-day
period, without error. During tie exposure period each trained dog's be-
kavior, avercge response time, and number of mistakes { jumping before signal)
were recorded, These trials of 20 jumps each were conducted on each non-
enposure day and on each exposure day once before ana once 15 minutes atter
they had been exposed.

Teitisthetic - Pentosin, J. S. Buch & Son, Baltimore, Maryland. &.2% —
cent-ins o4 mg sodium pentobarbital, 32 wg mephenesin If 2guisus Sicar .o
+ " 174 alcohol and 20% propylene glycol. (The iv doce was 0.1 mi/ : 3i
baty weight.)

*Gruif, W, A.: Modification of jerum Cholinesterase Method of Wetgtone
zud Bowers (in preparation).




After six weeks of expogsure the three groups of dngs were
then exposed twice weekly for two weeks to double the previcus concen-
tratious, f.e. to 100, 40O, and 1200 ppm of UDMH for £0, 15, and 5 minutes,
vespectively. The previously described clinical determinations, physical
examinations, and other observations were continued during this period,

Results from these exposures were covpared with a rauge-
firding test ‘u which two groups of two mongrel dogs each, previocusly non-
sxposed, were subjected twice weekly (Monday and Thursday) Lu 100 and 1200
ppm of UDMH for exposure periods of 60 and 5 winutes, respactively. Exe
posures were ¢ scontinued during the second week bacause ¢f the appearanc:
of sovere to - signa. Values were obLtalin¢c p.lor o and through it the
exposur. period for red and white tlood cell counts, reticulocyte counts,
hematocrit, and nouprotein nitrogen levels. All animels were examined to
deternine their health aud Lehavioral charazteristics before ani during the

AVAAC = e Lo
. .

RESULT3

Comparisor o” t e vapor concentrations of UDMH determined by chemicel
analyses to th- weight of agent used during an exposure showed that 50
percent or bett>r of cce amount dispersed into the chamber remained air-
borne.

ne Toxicity Scudies with Rats

Rats exposed to UDMH showed signs of irvitacion during exposure
as Jemonstrated by face wasning, sneezing, closing of eyes, and restleas
agitation. The pelt sppeared rough and unkempt for one to two days after
exposure, but thereafter looked normal. All deaths occurred within 24
hours after exposure. surviving animals showad no weight changes con-
giscently different from the control animals,

The sequence of events preceding death was a quiet period of one
t. two hours aftur exposure followed by a short period of wild running
abo..t the cage, stopping for a fe' seconds, and then an intermictent clonic-
tonic convulsive seizure of about 15 to 30 seconda duration. several series
of these sefzures intersrersed with periods of quiet preceded death.

The 5-, 15-, 3C-, and SU-ainute LCS50 values for r2-  tunauzd ra
UDMh witn 19/2C confidence limits and slopes of the cose-resporns- curves
with chelr standard errors ere shown in Table 1. The four-hour vatue:. 2:
determio-. by Jacobson et al. {L) are iucluded for comparisor. Tuese uio-
sults . ce shown graphically in figure 1. Statistical anaiysis of the -Lipes
of the .%-, 30-, and 50-minute exposure curves, as well as the Jacobson four-
hour s! e, ahowed that they were not significantly different at the 95 per-
cent contidence level.




TASLE 1
LCS0 VALUES FOR RATS EXPOSED TO UDMH

Exposure /e 3tandard
Time LC50 Confidence Slope Error of
Limits slope
nin PPm ppm
2] 252 213. 740 8.65 2.0
&C 1511 130121531 9.70 20k
. Lt AN .7
15 u2 3l L5 30-5T770 5¢5C 1.7
5 2LL57 #3kUG- 25500 254 9.0

The LCS5Cs of UDMH for rats versus exposure times were plotted or
log-log coordinates as shown in figure =, The solid line drawn represents
the concentration exposure time relationship for a single oxposure above
which at least 5C percent mortality may be expected among the exposed
animals, 1In Table 2 are given the calculated resnonse levels »f 1, 50, and
i percent death for each of these exposures.

T4BLE 2

DOSE-REJPONGE LEVELS FiU:- KRATS EXPOSED TO UDiH

Exposure .
Time LC1 LCS0O LCLL

ain

2ky 130 252 29

50 w13 k1l RN

30 2632 LTelv ¥ L792

15 35 8230 12099

5 190k 2LkLs5T 20736
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In otiver enperiments no diffevences were found betwssn exposed
and control racte in food and vater consumption, in food utilisation, and
in wveight gati, However, the voluntary activity of axposed rats was
marhedly taduced by exposurs to UDHH and vemained lowsr than the controls
throughout tha three-wask observation period,

Homstoorit ind erythrocyte counts on rats exposed to 1000 ppa
VDM for one hour were not different from pre-axposure ~ant¢ol velues.

Hinto sthologio studies of organs and tissuew from the exuosed
snimals showve. .» lesions that could be allributuble to UDMH potisening.

». IexieiSy Atudies wASh Doss

Dogs shiewud fav toxte signs éuring ~xposte, vome licked their
noses and i1, during the 5+ and 15-ulnute vuns; & fev vomited during the
60vmirute rune, AfCor sxposure all animils sesmed dased, depressed, or in
s state of shook, dharp nodses made thea shiver and cover., Intermittent
clonfc and tonie convulaive seisures of Z to 19 minutes duration vere sesn
tn doge that died and in some of the survivors, Butviving dogs seemed
compiotely recovared 4o hours aftes axposure.

ALl desthi occurred within 2b heuis after axposure, Susviving
snimale vere weighed during the sevensday obeervation pericd., The raries
of aonsentrations produving lethal effeets in doga wers somevhat lower theo
those found with the tut. The 1.0%0s with 19/20 confidance limits and the
slope vith standard srror of the dose=rasponso cutves '8 cslculated by the
nathod of Pilse are shown in Table 3. Macro- and miciuecopic exsminacion
of tissues snd ovgans Lrom these dogs anoved no ahanges that could be sce
teibutable to MW axposute,

vy 17 351
Yeiv VAR IO _ROCE RKPQ IR TQ UM
~ Exposura 19720 standard
Time 1£50 Confidance dlope rLLLGr Of
. :MT "1[""
win ppm ppa
o 931 bea-1iit 14,7 Teb
1} 3575 2327=5503 349 2.2
5 PRIy <OSU= I ¥il.0 27 0




In the expetiments in which animals were subjected to stress
conditions and in which concentrations of UDMI were propressivaly lowered,
groups of dogs were exposed for single 5-, 15-, and 60-minute periods
until minimal or no toxic eifects were seen,

The external stimuli ond added scres: seemed to =magnify and
rerhaps hasten the development of toxic signs frow UUMH poisoning at these
lover dose levels, Toxic signs vere produced which werc previously seen
only in dogs exposed to much higher concentrations .l UDMH, but where the
environme t after exposure was leas dizturbing,

Tnese studies siowed tint minimal toxic responscs were
produced by exposures to about 1200, 140, and 100 ppm of UDMH from single
5-, 15-, and GC-sinute exposures, respectively. The results are shown in

Aaradt o "k, L, s,

TABE N
RESPONSE OF DOGS UNDER STRE3S ENVIRONMENTS
A -MINUTE EXPOSURE TO UDMH VAPOR
Exposure o of Response After
..Conen Animals Exposure
ppo
1254 c 1/2 died overnight,
2/2 convulsed
950C 2 1/2 died after 5 hr,
2/2 convulsed
6900 2 2/2 vooited,
1/2 convulsed
h230 2 1/2 died after 3 hr,
2/2 convulsed, tremors
1550 2 1/2 slightly timid, dull ‘
1/2 no gree’~ stann |
|
1auC 2 2/2 no toxic simns
o0 3 3/3 no coxic ufgn:
630 2 2/z no toxic signs }




TABLE

RESPONSE OF DOGS UNDER STRESS ENVIRQONMENTS
AFTER 15-MINUTE EXPOSURE TO UDMH VAPOR

Exposure No of Resronse After
Conecn Animals Fxposure
ppm
153C 2 2/2 tremors, vo:.’*iny, con=

vuisions, depressed,
rervered 24 hr

950 2 2/2 depressed, tremors

1/2 vomiting, convulsions,
. . A4 '

R 2R T UL B

[e]

-
(o]
=

2/L4 tremors

2/% voulifng, convulsions

2/4 depressed, tremors,
salivating, recovered
2% hr

400 L 2/4 no toxic signs

1/L slighcly more sensi-
tive to shock

1/4 apprehensive

360 3 2/3 no toxic signs
1/3 slight muscle fascic-
ulations

Results from studies determining the retention of fnhaled
UDMK in six anesthetized doz: exposed by means of an endotrach-el tube or
an oronasal mask ara given fn Table 7, Dog No, 2 Jdied within 24 hours and
Dog No. 5 vomited and went into tonic-clonic convulsive seizures after ex-
posures. No other to:ic signs could be seen due to the masking effects of
the snesthesia., Ho chenges attributoble to inhalation of UDMH were seen in
the respiratory rate, heart rate, or EKG. The data in Table 7 shows that
at least &¢ percent of the amount of UDiH inhaled is retained i~ rhe re-
spirator .ract of the dog.

2. Jultiple Exposures

Groupas of 4 dogs cach exposed twice a week for six weeks to
5G, 20, d 000 ppm of UDMH for Cl-, 15-, and S-minute periods, respectivoly,
suuwed ae dlgnificant changes {n red blood cell, white blood cell., and rezficu-
locrze cuunts, hematocrit, nonprotein nitrozen, plucose, ... 1.bln, ¢r in

1c




TABLE 6

RESPONSE OF 3 UdDER JTRES3S ENVIRONENTS
AFTER CO-UIWUTE EXPO3URE

kxposure Ne of Reaponse After
Concn Animals _Exposure
ppm
L0O to 500 3 2/3 convulsed »nd died

1/3 trency- | vomiting,
recovered within 24
hr

200 to 25C 3 1/3 convulsed and dicd
1/3 slight tremors t

41

- ]
e

R I
wvithin 3 ur
1/3 no toxic signs

30 to 120 L 3/4 no toxic signs

1/4 slight tremors, re-
covered within 1 hr

96 5 5/5 no toxic signs

serum, whole blood and red blood cell cholinesterase determinations, A
very gradua. decrease in glucose values was noted during the course of
the experiment although the total decrease was not significantly below
pre-exposure control levels.

No significant changes from normality were noted in the
conditioned avoidance tests. Neurological examination during this period
showed no change in the patellar, extersor thrust, and hopping reflexes.
Heart sounds remained within normal limits throughout this period. The
lungs remained clear in all dogs, except four which suffered from bronchial
congestion which was suspectedato be ‘'kennel cough'; however, their con-
dition respondcd to Puradantin® cherapy. The mucous membranes ot all but
onc animal appeared clinically to be 'muddy'" or pale at irregular intervals
during the period of experimentotion. However, in view of the results from
the serologizal work this observation may be of questionsble clinicai sig-
nifl:ance.

The oniy toxic sizna seen in nany of the dogc duris, rtre.e .
w: .8 were seen after the third exposure, On this da two dogs fu =hr niu.
run {50 ppm) were incdvertencly exposed to 100 ppm of UDiH. About 15 winutes
afiL -~ exposure one dog vomited and one consulsed. However, both appeared




TABLE

RETENTION OF UDMH IN DOCJS FOLLOWING INHALATION OF THE VAPOR

Method of Dog Exposure Av lMinute Exposure Amouat Per Cent
Delivery No. Time Volume _ __ Concn _Retsinad Retention
ain 1 eg UDMH/1 ag UL.. /Kkg

Endotracheal tube 1 64 1.6 6443 G745 T
Fndotracheal tube 2 52 1.3 19.60 1L, L 83
Endotracheal tr%e e l.c 3.17 L0 33
Oronasal mask L &C 0.9 2.96 22,7 19
Oronasal mask 5 55 347 2.90 10G,.2 23
Oronasal mask 2 51 1.2 2.97 28.2 91

norwil the next day at wnich time no ciiange in jump time or in reflex tests
was uwoted. These dogs showed no toxic signs throughout the remaining ex-
perimental period.

Doubling the exposure concentrations of the three groups of
dogs fur two weeks had no effect on the rzsponses of these dogs in the
conditioned avoidance tests, and no cliunges were noted in the neurciogical
and physical examinations. The clinicai and serological values reflectz2d no
significant changes resulting from these exposures. lHowever, the appearance
of togic <oligns lomediately increased after the exposure concentrations had
been doubled. +11 dogs vomited the first week and appeared dazed. Tonics
zlornic convulaive seizures were seen in two dogs in the five-minute run
during thhe second week, No deaths resulted from these exposures.

In the range-[(inding study in which two groups, each consisting
of two previously non-exposed dozs, were exposed to 100 and (200 ppm of UDMH
the exposures were discontinued during the second week because of the ap-
pearance of severe toxic signs. .1l dogs vomited and convulsed and one dog
fron each group died. Both survivia; dogs appeared normal the week fcllowing
cessation of exposures, Clinically a slight dropr in red blood cell count and
bPematocrit was noted during the first week of exposure while during the second
week the surviving dogs showed nonprotein nitrogen values that were slightly

|

increas-? hul wiaich returned to normal when exposures “are Giscuatinueu,

DISCUSSION

it .. 2learly apparent that single brief exposures to higii concentrations
of UD4. sroduced toxic sfjns generally quite similar te rh-cs s:.n »¢ lenger
inhalation exposures but lower concentrations and in aninals polconel by other

12




routes of administration. The similarity in the toxic effevts at both
long- and short-term exposures suggests a coomon mechanism of action of
UDMH dependent upon the dose, This is furthier demonstrated in figure 2
vhere the solid straight line conrecting the LC50s for racs indicates a
linearity wherein some common relationship exists for the production of
lethal effects over the various short expcsure times.

The ranges of concentration causing lethal effects in dogs from singie
5=, 15, and AC-cinute exposures were somewhat lowsr thar those obtained
with rats, This reflects the known greater sensitivity of the dog over the
rat to UDMH ",1u). The toxic signs in order of appearsnce and severity ir
the dogs at .nese levcls were usually as follows: a dazed appearance, vomit-
ing, tremors, coanvulsions, and death.

NHue to ~ha 13-~ 7 M .8 delae nf rhp moschanigm af acvion of UDMH
and of some measurable fhange a3 an index of exposure, the criterion of tox-
icity in the minimal toxic responsc studies vwas limited to the observation of
toxic signs. However, the observation of torin signs produced as a result of
UD!H expes.re was aided by our finding that UD/H causes a hypersensitivity in
exposed dogs to sharp noises and quick unexpected movenents. These added
stresscs or stimuli seemed to magnify or perhaps hasten the development of
toxic signs from UDiil poisoning. Progressively lowering the exposure concen-
trations showed tnat minimal cnxic responses were produced by exposure to
about 120¢, LOL, snd 10L ppm ot UD.Gi from single S5-, 15-, and 60-minute ex-
pocsures, respectively,

Doss receiving multiple exposures to 5U, 200, awd (LU ppa of UMM for
six wechs at 3C-, 15-, and 5-minute periods, respectively, showed i changes
from normal in clinical and tematoiogical values and no toxic responses.
These results incicate that the concentrations of UD/H at the various short-
term exposures vere nontoxic for dogs. These data also show that biweekly
doses cf UD:fi are provably not ndditive far the production of toxic responses,
Comparison of the results from tie two exper.uents at exposure levels of 100
and 12CC ppm of UD:i “or G(- and S5-minute periods, respectively, indicates
that no increase in sensitivity developed in dogs exposed 3ix weeks at the
lower dose levels,

The absence of clinicul abnormalities from the thort-term expcsures
indicates that at present there is no measurable change produced as a result
of exposurc to UD!0i and which vill serve as a reliable index of uxposure.
Therefore, it would scem to be imperative that in cases of accidental poisoning

of m. the 3ubjective responszs of individuals be cavreful:; analy.. .. Tuol*-~r
tnre u)SchG of toxic responses in dogs exposed to 5T, 200, .l FC pom ol op
single “u-, 13, snd 5-minute pcriods, respectively, provides leuwi. 29 L.

{vc which nygienic standards for suort-term expoiures to UDMH may be deiive
i21 - an.




SULLIARY

sinzle 5= to (O-minute exposure of dogs and ra%s to high concen-
trations of ULIH produce toxic signs similar to those seen at longer in-
halation exposures and in animals poisoned by other routcs of administration,

The absence 0f clinfcal abnormalities irowm the single short-term ex-~
posures indicutes that at preasent there is no weasurable change produced o3
a result of exposure to Ui vhich will serve as a reliable {ndex of ex-

posure.

Dogs exp: «d to 50, 20C, and &GO ppu of TLIH for iingle or wr-itiple 60-,
15, and S-minute periods, respectively, showed no adverse physiological ef-
fects, These levels of UDMH siould serve as a basis from which shorteterm
expusure standards m?v be eperjmnted for man.
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